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1. SCOPE

This specification covers the engineering requirements for the GFE122032H-GPFE liquid crystal module.

2. PRODUCT SPECIFICATIONS

2.1 General

z 122 u32 dot matrix LCD
671*5%<, 3RV LMddeYED panel
7U D Q V | Qvitié-t¥vhpeYatdre type
6 oiclock
Multiplexing driving : 1/32duty, 1/6bias
ControllerIC: 6% 1 6r Compatible
Backlight: :+,7 ( ("*(

N N N N N N

2.2 Mechanical Characteristics

,WHP 9D O XH QLW
1XPEHU RI G RWYV 'RW
'RW VL]H PP
'"RW SLWEFK PP

ORGXOH GLPHQVLRQ : + 7 PP
9LHZLQJ $UHD : + PP
$FWLYH $UHD Do + PP

ORGXOH 12 &ERQQHFWRU
5HPDUN Backlight eg<éffead OR*2
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2.3 Absolute Maximum Ratings (Without LED back-light)

Characteristic Symbol Unit Value
Operating Voltage (logic) Vbb \ -0.3t0 +7.0
Input Voltage VN Vv -0.3 to Vpp+0.3

Note 1: Referenced to Vss=0V

2.4 Electrical Characteristics (Without LED back-light)

Characteristic Symbol Condition Min. Typ. Max. Unit
Operating

Voltage(logic) Vbp-Vss -- 4.7 5.0 5.3 \Y
ViH -- 0.8Vpp -- Vbb

Input Voltage \
ViL -- Vss -- 0.2Vpp
VoH |OH:-O.1mA 0.8Vpp -- Vbp

Output Voltage \%
Vho lor=0.1mA Vss -- 0.2Vpp

2.5 Optical Characteristics Absolute maximum ratings

Item Symbol Rating Unit
Operating temperature range Top -20~70 @«
Storage temperature range Tst -30~80 @

TEL: +886-2-8684-1188 PAGE 5/19 FAX.:+886-2-8684-8532
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2.6. Optical Characteristics

2L
b

4

1/32 duty, 1/6 bias, Vop=4.6 V, Ta=25°C

>\

2

7

Quality Certified
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Item Symbol Conditions | Min. Typ. Max Reference
Driving voltage Vop -- 4.6 --
Viewing angle nLame sz'% =04 30q - - Notes 1 & 2
Contrast C F5q $=0q| 2.0 - - Note 3
Response _ i
time(rise) ton F5q9 1=0q 176 | 260ms Note 4
Response _ i
time (fall) toff F5q9 1=0q 250 | 380ms Note 4
Note 1: Definition of angles Tand *
Z(@=0 i1
0=0) 3 .
Y'(up) p Y'up)
! 1 h=00 g Pl
N2 N\
| B N
ey i X'(Left) : » X(Right)
3)9180) = i, 'E(:%ii]:} D=180 E " =0
. lIJI=27OU
$=270 .
i) Y(down)

Note 2: Definition of viewing angles T and P Note 3: Definition of contrast C

Cmax. - — — — — /— /—’\ Brightness
/ \ A Non- Selected Waveform
Contrast / N
o i i g
200 S N N / Selected Wavetorm
e \
| |
| |
B2
01 82 4
viewing angle 0 (@ fixed)
Note :  Optimum viewing angle with the | g
naked eye and viewing angle 6 at =
Cmax. Above are not always the same S Tolts
3 C =B2/BI Driving Voltage
Note 4: Definition of response time
Non—selected state | Selected state| Non-selected state
Contrast 90%
b ™
\
/ \_10%
aree e Time

Note: Measured with a transmissive LCD
panel which is displayed 1 em’
V opr : Operating voltage f ry ¢ Frame frequency

ton : Response time (rise) t orr : Response time (fall)

TEL: +886-2-8684-1188 PAGE 6/19 FAX.:+886-2-8684-8532
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2.7 LED Back-light Characteristics

2.7.1 Electrical / optical specifications

Ta=25¢
,WHP 6\PER &RQGLW OLQ 7\S|0D] SQJLW
If=40mA,
Forward voltage Vi WHITE 29 | 3.1 | 33 \Y%
If=40mA,
*Luminous Intensity Iy WHITE 850 | 1000 | -- |cd/m’
Peak lenath If=40mA, 0.26 | 0.28 | 0.30
eak waveleng @ WHITE am
0.26 | 0.28 | 0.30
Spectrum Radiation [=40mA,
Bandwidth 0 WHITE - | 30 ] - | nm
VR=5YV,
Reverse Current Ir WHITE -- -- |1 0.04 | Ma
If=40mA,
Illuminance power deviation " EH WHITE 75 %
. ) i I=40mA,
Luminous Uniformity M w 70 %
WHITE

Note: * Please refer to CIE 1931 Chromaticity diagram.

2.7.2 LED Maximum Operating Range

S, WHP 6\PERO Yellow-Green Unit

Power Dissipation Pap 165 mW

Forward Current Ip 50 mA
Reverse Voltage Vr 5 A%

TEL: +886-2-8684-1188 PAGE 7/19 FAX.:+886-2-8684-8532
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3. RELIABILITY
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NO. ITEM CONDITION STANDARD NOTE
: Appearance
1 High Temp. Storage 80°C 120 hrs
g P g Without defect
Appearance
2 Low Temp. Storage -30°C 120 hrs _pp
Without defect
High Temp. & High ° Appearance
3 19 _ p 19 4‘:)0 C 120 hrs _IOIO
Humi. Storage 90% RH Without defect
High T ) Appearance
4 'gh femp 70°C 120 hrs PP
Operating Display Without defect
Low T : Appearance
5 ow temp -20°C 120 hrs oP
Operating Display Without defect
-20°C, 30min. Y 70°C,30min.
6 Thermal Shock T (1cycle) | Appearance 10 cycles
y Without defect

** Dissipation current, contrast and display functions
** Polarizing filter deterioration, other appearance defects
** The function test shall be conducted after 4hours storage at the normal temperature and humidity after

remove from the test chamber.
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4. OPERATING INSTRUCTIONS

4.1 Input signal Function

001:2004
TA1062-QC-EC

Qjo!''®Oprznclp@vodljpo
2! Wit [Tjhobm!hspvloe!)HOE?*
3 Wee|Qpxfsltvggmz!gps!mphjd!!),6W*
4 WpllPqgfsbujoh!wpmubhf!glps!MDE!)wbsjbcmf
5! Bl |Tubsu!fobcmfltjhobm!up!sfbelps!xsjufluiflebub
6! DT2|Dijg2!fobcmf!)tfhnfou!2lup!tfhnfou!75*-Bdujwf!ijh
7 DTI3|Dijg3!fobcmf!)tfhnfou!76!lup!tfhinfou!239*-Bdujwf!ijhi
8! oD |OD
o] oD |OD
2l SOXI'Ebub!sbogjuf
| Lo Tin !t | ! Imi !
2l24|EC1-E C;:;é)svlse. k:nupr! .;Jpsﬁj)m'?ngjlfgn! ct;uuiﬁ::o? E iuf?I.\ICQV\J[/"!TJ1 :)(:af!tu/i.;/!:\;eD Elnpevm:
Gpvslijhilpsjesfidejpolimduifsédbubl!cvt!mjoft/!Vtfelgpplebu
2528 ECS5E/QBfINQV!boel!uif!MDE!npevmf/
EC8!dbo!cflvtfe!bthblcvtz!gmbh/
29 STU|Sftfu!tjlhobm
21 BOWFMFE!cbdimjhiu'!esjWfAngdubhf!lW,
31 L! MFE!cbdImjhiulesjwflwpmubhflhspvoe
4.2 Voltage Generator Circuit
Voo T +5V
Vpp-Vo v
DD
LCM Ve ¢> 0,
Vss
Vpp-Vo : LCD Driving Voltage
Vr : 10K 20K
TEL: +886-2-8684-1188 PAGE 9/19 FAX.:+886-2-8684-8532
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4.3 Timing Diagram
t i
4 CYC e
[5:3 tg -
—| |4— - '
fooxvDD 0.9 x VDD ] g
E 0.1 x VDD 0.1l = VDD ?Z ‘ tEﬂ." .\_rﬂ 1= "i-'DE:
t t '
< A51 > AH1
RW X-‘- 0.9 x VDD 2 x VDD
Ao 0l x VDD Pl = VDD
tasz " tam
- > < >
E-‘I}_ E X" 08 x VDD 9 x VDD
| 0.1 x VDD b1 x VDD
t
tie DH
- > 4—}‘
DO to D7 Hi-Z 0.0 x VDD 09 xVDD Hi-Z
(WRITE) 0.1 = VDD 0.1k VDD
tacc o
D3 to D7 Hi-Z I Rs] 0.9xVDD 7
{READ] 0.1 x VDD 0.1 = VDD
symbol parameter min. max. test conditons unit
tasq Address set-up time with respect to R/W 20 ns
tasz Address set-up time with respect to C/D, CS |20 ns
L Address hold time with respect to RAW 10 ns
tamo Address hold time respect with to C/D, C5 10 ns
P ) Enable (E) pulse falling/rising time 15 ns
teve System cycle time 1000 MNote 1 ns
tewn Enable pulse width for READ 100 ns
tewrw Enable pulse width for WRITE a0 ns
lns Data setup time 80 ns
ton Data hold time 10 ns
tace Data access time o0 CL= 100 pF ns
ton Data output hold time 10 B0 Refer to Flg 3 ns

TEL: +886-2-8684-1188
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4.4.1 Registers and their states after hardware RESET

The SBN1661G_X has a set of registers. To ensure proper operation of the devices, these registers must be programmed
with proper values after hardware reset.

The registers and their states after RESET is given in Table 1.

Table 1 Registers and their states after RESET

Register Name

States after
RESET

Description

The Display ON/OFF Register is a 1-bit register. After
RESET, its value is LOW and, therefore, the LCD display is | 0
turned OFF.

The Display Start Line Register is a 6-bit register. After
RESET,

its value is 0 0000 and RowO of the Display Data Memory is | 00 0000
mapped to COMO.

The Page Address Register is a 3-bit register. After RESET,
its

value is 11 and, therefore, it points to Page 7 of the Display | 111
Data Memory.

The Column Address Register is a 7-bit register. After
RESET,

its value is 000 0000 and, therefore, it points to column 0 of | 000 0000
the

Display Data Memory.

The Static Drive ON/OFF Register is a 1-bit register. After

Display ON/OFF Register

Display Start Line Register

Page Addres Register

Column Address Register

Static Drive ON/OFF Register RESET, its value is LOW and static display is turned OFF. 0
: The Duty Select Register is a 1-bit register. After RESET, its
. . . 1
Duty Select Register value is HIGH and 1/32 display duty is selected.
. The Column/Segment Mapping Register is a 1-bit register.
Column/Segment Mapping After RESET, its value is LOW and normal mapping is 0

Reqi
egister selected.

The Status Register shows the current state of the
SBN1661G_X. Itis a 4-bit register, with each bit showing the | 0000 0000
status of a programmed function.
4.4.2 Display ON/OFF and the Display ON/OFF Register
The Display ON/OFF Register is a 1-bit Register. When this bit is progammed to HIGH, the display is turned ON. When
this bit is programmed to LOW, the display is turned OFF and all COMMON and SEGMENT outputs are set to VDD.
To program this register, the setting of control bus is given in Table 2 and the setting of the data bus is given in Table 3.
Table 2 Setting of the control bus for programming the Display ON/OFF Register

Status Register

C/D E/(RD) R/W(WR)
0 1 0
Table 3 Setting of the data bus for programming the Display ON/OFF Register
D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)
1 0 1 0 1 1 1 DO

TEL: +886-2-8684-1188
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When D0=1, the code is AF(Hex) and the display is turned ON. When D0=0, the code is AE(Hex) and the display is turned
OFF.
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4.4.3 Display Start Line and the Display Start Line Register
The Display Start Line Register is a 5-bit Register. It points at the first row of a block of the Display Data Memory, which

Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

Environmentally Certified
1SO 14001:2004
Licence No: TA1062-QC-EC

will be mapped to COMO. The length of the block of the memory can be 32 rows or 16 rows, which is decided by the Duty

Select Register. For example, if the Display Start Line Register is programmed with 00010 ( decimal 2) and display duty

is 1/32, then Row2 of the Display Data Memory will be mapped to COMO of LCD panel, Row3 to COM1, Row4 to COM2,
Row30 to COM28, Row31 to COM29, Row0 to COM30, and finally Rowl to COM31, as illustrated in Fig. 11. However,
in this case, only Row2~Row17 can be displayed on COM0O~COM15, as COM16~COM31 are not availabe from the chip.

Row 0

Row 1

Row 2
/_/" Row 3
[oJofaf1]o]

A4 A3 A2 AT AD
Display Start Line Register

Row 28
Row 29
Row 30
Row 31

Column @
Column 1
Calumn 2

Column 77
Column 78
Column 79

Display Data Memory

SEGO

SEG1
SEG2

SEGT77
SEG7

SEG 79

oMo

COM 1

com2

COM3

OM 28

COM 29

COM 20

COM 31

Fig.11 Display Start Line Register

LCD panel

To program this register, the setting of the control bus is given in Table 4 and the setting of the data bus is given in Table 5.

Table 4 The setting of the control bus for programming the Display Start Line Register

C/D E/(RD) R/W(WR)
0 1 0
Table 5 The setting of the data bus for programming the Display Start Line Register
D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)
1 1 0 A4 A3 A2 Al A0

A4, A3, A2, Al, and AO are Start Line address bits and they can be programmed with a value in the range from 0 to 31.
Therefore, the code can be from 1100 0000 (CO Hex) to 1101 1111 (DF Hex).

TEL: +886-2-8684-1188
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4.4.4 Display Data Memory Page and the Page Address Register

R

)A\

Quality Certified
1SO 9001:2008
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The on-chip Display Data Memory is divided into 4 pages: Page 0, Page 1, Page 2, and Page 3, with each page having

80 bytes in horizontal direction. Page 0 is from Row 0 to Row 7, Page 1 from Row 8 to Row 15, Page 2 from Row 16 to

Row 23, and Page 3 from Row 24 to Row 31, as shown in Fig 12. When the host microtroller intends to perform a

READ/WRITE operation to the Display Data Memory, it has to program the Page Adrress Register to indicate which page

it intends to access.

Column 77(Byte77)

Column 79(Byte79)

ceiol 1 1 | Rowd
B?ﬂ —.?3—— ——E——B— Rolw_ o
i S AR N
; I (=] o™ o«
Pe0e0 e[ ETETETE Rowi_ ~ ~
Bits| 2 =2 Row5
Bg| © O[O [ O] Rowé
L Bit7 Row7
( BitD Rowg
Bit1 Rowd
Bit2 Rowlo
! Bit3 Row11
Page 1 D Bit4 Rowl2z
Bit5 Rowi3
Bit6 Rowl4
L Bit7 Rowls _ _
(" BitD Rowig
Bit1 Rowl7
Bit2 Row18
! Bit3 Row19
Page 2 < Bit4 Row20
BIt5 Row21
Bit6 Row22
L Bit7 Row23
" BitD Row2d —
Bit1 Row2s
Bit2 Row26
Bit3 Row27
Page 3 < i Rows —
Bit5 Row2g
Bit6 Row30
| Bit7 Rowdl

Fig.12 Page/Column allocation of the Display Data Memory

To program this register, the setting of the control bus is given in Table 6 and the setting of the data bus is given in Table 7.

Table 6 The setting of the control bus for programming the Page Address Register

C/D E/(RD) R/W(WR)
0 1 0
Table 7 The setting of the data bus for programming the Page Address Register
D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)
1 0 1 1 1 0 Al A0

Aland AO are page address bits and can be programmed with a value in the range from 0 to 3. A1A0=00 selects Page 0,
A1A0=01 selects Page 1, A1A0=10 selects Page 2, and A1A0=11 selects Page 3. Therefore, the code can be from 1011

1000 (B8 Hex) to 1011 1011 (BB Hex).

TEL: +886-2-8684-1188
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4.4.5 Column address and the Column Address Register

The Column Address Register points at a column of the Display Data Memory which the host microcontroller intends to
perform a READ/WRITE operation. The Column Address Register automatically increments by 1 after a READ or WRITE
operation is finished. When the Column Address Register reaches 79, it overflows to 0. Please refer to Fig.12 for the
column sequence in a page of the Display Data Memory.

To program this register, the setting of the control bus is given in Table 8 and the setting of the data bus is given in Table 9.

Table 8 The setting of the control bus for programming the Column Address Register

C/D

E/(RD)

RIW(WR)

0

1

0

Table 9 The setting of the data bus for programming the Column Address Register

D7(MSB)

D6

D5

D4

D3

D2

D1

DO(LSB)

0

A6

A5

A4

A3

A2

Al

A0

A6~A0 are column address bits and can be programmed with a value in the range from 0 to 79. Therefore, the code can
be from 0000 0000 (00 Hex) to 0100 1111 (4F Hex).

4.4.6 Mapping between Memory Cloumns and Segments and the Column/Segment Mapping
Register

The Column/Segment Mapping Register is a 1-bit register and selects the mapping relation between the column outputs
of the Display Data Memory and the Segment outputs SEGO~SEG79.

If this register is programmed with HIGH, then the data from column 79 of the Display Data Memory will be output from
SEGO. This type of mappingiscalled LQYHUWHG PDSSLQJ

If this register is programmed with LOW, then data from column O of the Display Data Memory will be output from SEGO.
This type of mappingiscalled QRUPDO PDSSLQJ

By use of this register, the flexibility of component placement and routing on a PCB can be increased.

Segment Driver Segment Driver

8

(D=0)

Normal Mapping

Row 0
Row 1
Row 2

Row 3

Row 28
Row 29
Row 30
Row 31

o
(6]
i
0

SEG1

SEG2

SEG T
SEG T8

-

Column 0

o

Column 1

Column 2

Columnn
—+
Column 78
|
+—1
Column 79

SEGO
SEG1

SEG2

SEG 78

SEG T

/9

(D=1)

Inverted mapping

\4

Row 0
Row 1

Column 0

—t
Column 1

Row 2

Column 77 [//
T T f

Column78 f/
1

—t /
Column 79

Row 3

Row 28

Row 29

Row 20

Row 21

Display Data Memory Display Data Memory

Fig.13 Column/Segment Mapping Register.
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To program this register, the setting of the control bus is given in Table 10 and the setting of the data bus is given in Table 11.

Table 10 The setting of the control bus for programming the Column/Segment Mapping Register

C/D E/(RD) R/W(WR)
0 1 0
Table 11 The setting of the data bus for programming the Memory/Segment Mapping Register
D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)
1 0 1 0 0 0 0 D

The least significant bit D can be programmed with either O or 1. Therefore, the codes are A0 Hex or Al Hex.

4.4.7 Static Drive ON/OFF and the Static Drive ON/OFF register

The Static Drive ON/OFF Register is a 1-bit register. It is used to turn ON or OFFthe 6 WD W L F 'U bftth¢ SBRIGGELG X.
When this register is programmed with HIGH, 6 WD W L F 'U lis¥utine@i A Bind the device entersinto 6 WDWLF "ULYH
0 R G h which the internal clock circuitry is disabled and the switching of the internal logic is suspended. When this

register is programmed with LOW, 6 WD W L F ' U is¥Yufne@l ®ERHBaNd the chip returns to normal operation.

This register is used in combination with the Display ON/OFF register to make the current consumption of the LCD

module reduced to almost static level. By turning OFF the display and turning ON the static drive mode,the chip is
configured into the following state:

all COMMON and SEGMENT outputs are set to VDD,

on-chip oscillator or external clock is inhibited and internal logic circuit stays idle,

OSC2 is in floating state (please refer to Section 11, On-chip RC Oscillator), and

the state of registers and the data of the Display Data Memory are kept unchanged.

In addition to turning ON the static drive mode and turning OFF the display, to really reduce the power consumption of

the LCD module, the host microcontroller should also send out a power-save signal to turn off the PNP transistor in the

bias circuit, such that the current flow from VDD to VEE can be cut off, as shown in Fig. 14.

V
Voo f
L
l Vo Ao VP
c ’
¥ T v SEGO-SEGE0
IC =1l V3 v
g =
1 . v4 COMO~COM15
_ c 3
Microcontroller 1 Y2 FJvs 4
< 55

Power Save Signal 4
/

»
L}

\ M

VEE

Fig.14 Power Save Mode

To program this register, the setting of the control bus is given in Table 12 and the setting of the data bus is given in Table 13.
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Table 12 The setting of the control bus for programming the Static Drive ON/OFF Regist
C/D E/(RD) R/W(WR)
0 1 0

Table 13 The setting of the data bus for programming the Static Drive ON/OFF Register
D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)
1 0 1 0 0 1 0 D

The least significant bit DO can be programmed with either 0 or 1. Therefore, the code is A4 Hex or A5 Hex.

4.4.8 Select Duty and the Select Duty Register
The Select Duty Register is a 1-bit register. If it is programmed with HIGH, 1/32 display duty is selected. If it is
programmed with LOW, 1/16 display duty is selected.

To program this register, the setting of the control bus is given in Table 14 and the setting of the data bus is given in Table 15.

Table 14 The setting of the control bus for programming the Select Duty Register

C/D E/(RD) R/W(WR)
0 1 0
Table 15 The setting of the data bus for programming the Select Duty Register
D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)
1 0 1 0 1 0 0 D

The least significant bit D can be programmed with either O or 1. Therefore, the code is A8 Hex or A9 Hex.

In a Master-Slave connection using the SBN1661G_M18 or the SBN1661G_MO02 as the master, COMO~COM15 will be
from the master and COM16~COM31 will be from the slave. The Select Duty Register of both the Master and the Slave
should be programmed with HIGH to select 1/32 duty. Fig.15 shows the COMMON sequence of this connection.

Frame Signal
(From Master)

COMO~COM15

(From Master)—<0XTX2> = - COXTX2)> - -

COM16~COM31
(From Slave) 16XI7X18> = = <29X30X31 18 X17X18> = = €29X30X3D

Fig.15 COMMON sequence of Master-Slave connection

This register is not available in the SBN0O080G_S18 and the SBN0O080G_S02, because both the devices are purely
Segment Drivers and their duty cycle is decided by the FR and the CL from the master.
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4.4.9 Status Read and Status Register
The Status Register shows the current state of the SBN1661G_X. It can be read by the host microcontroller. Bit 7~4

shows the status and Bit 3~0 are always fixed at 0.

To read the Status Register, the setting of the control bus is given in Table 16, the bit allocation is given in Table 17 and

the description for each bit is given in Table 18.

Table 16 The setting of the control bus for reading the Status Register

Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

C/D E/(RD) R/W(WR)
0 0 1
Table 17 The Status Register bit allocation
D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)
BUSY MAPPING ON/OFF RESET 0 0 0 0

Table 18 The Status Register bit description

Environmentally Certified

Licence No: TA1062-QC-EC

Bit

Description

BUSY

BUSY=1 indicates that the SBN1661G_X is currently busy and can not accept new command or
data. The SBN1661G_X is executing a command or is in the process of reset.
BUSY=0 indicates that the SBN1661G_X is not busy and is ready to accept new command or

data.

MAPPING

MAPPING=1 indicates that the Column/Segment Mapping Register has been programmed with
a value of filo and the SEGO is mapped to Column 79 of the Display Data Memory (inverted
mapping).

MAPPING=0 indicates that the Column/Segment Mapping Register has been programmed with

a value of fi00 and the SEGO is mapped to Column 0 of the Display Data Memory (normal

mapping).

ON/OFF

The ON/OFF bit indicates the current of status of display.

If ON/OFF=0, then the display has been turned ON.

If ON/OFF=1, then the display has been turned OFF.

Note that the polarity of this bit is inverse to that of the Display ON/OFF Register.

RESET

RESET=1 indicates that the SBN1661G_X is currently in the process of being reset.

RESET=0 indicates that the SBN1661G_X is currently in normal operation.
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5. NOTES

[Safety
z Ifthe LCD panel breaks, be careful not to get the liquid crystal in your mouth. If the liquid crystal

touches your skin or clothes, wash it off immediately using soap and plenty of water.
Handling
z Avoid static electricity as this can damage the CMOS LSI.
z The LCD panel is plate glass; do not hit or crush it.
z Do not remove the panel or frame from the module.
z The polarizing plate of the display is very fragile; handle it very carefully
Mounting and Design
z Mount the module by using the specified mounting part and holes.
z To protect the module from external pressure, leave a small gap by placing transparent plates
(e.g. acrylic or glass ) on the display surface, frame, and polarizing plate
z Design the system so that no input signal is given unless the power-supply voltage is applied.
z Keep the module dry. Avoid condensation, otherwise the transparent electrodes may break.
Storage
z Store the module in a dark place where the temperature is 25 °C r10 °C and the humidity below
65% RH.
z Do not store the module near organic solvents or corrosive gases.
z Do not crush, shake, or jolt the module (including accessories).
Cleaning
z Do not wipe the polarizing plate with a dry cloth, as it may scratch the surface.
z Wipe the module gently with soft cloth soaked with a petroleum benzine.
z Do not use ketonic solvents (ketone and acetoe) or aromatic solvents (toluene and xylene), as
they may damage the polarizing plate.

6. OPERATION PRECAUTIONS

Any changes that need to be made in this specification or any problems arising from it will be dealt
with quickly by discussion between both companies.
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